In this paper, we consider the dual of the generalized Erlang (n) risk model under a threshold dividend strategy. We derive an integro-differential equation satisfied by the expectation of the discounted dividends until ruin. The case when profits follow an exponential distribution is solved.
Introduction
In recent years, a few interesting results have been obtained on a model which is dual to the classical insurance risk model. See Avanzi et al. [1] Avanzi and Gerber [2, 3] and A. C. Y. Ng [4] for example. In this model, the surplus at time t is 
where the i.i.d gains waiting times i W have a common generalized Erlang (n) distribution, i.e. the i W s  are distributed as the sum of n independent and exponentially distributed random variables:
where   
and is assumed to be positive. In this model, the premium rate is negative, causing the surplus to decrease. Claims, on the other hand, cause the surplus to increase. Thus the premium rate should be viewed as an expense rate and claims should be viewed as profits or gains. Though not very popular in insurance mathematics, this model has appeared in various literature (see Cramer [5] , Seal [6] , Takcs [7] and the references cited therein. In Avanzi et al. [1] , the authors studied the expected total discounted dividends until ruin for the dual model under the barrier strategy by means of integro-differential equations. In [8] the authors consider a Sparre Andersen risk process that is perturbed by an independent diffusion process in which claim inter-arrival times have a generalized Erlang (n) distribution.
In this paper, we will study the expectation of the discounted dividends until ruin. We get integro-differential equation of the expectation of the discounted dividends until ruin. We also get the the expectation of the discounted dividends until ruin when profits follow an exponential distribution.
Main Result
We now consider a threshold dividend strategy. When 
denote the expectation of the discounted dividends until ruin, if the threshold dividend strategy with parameter b is applied. Since
; , .
The following theorem provides integro-differential equations for the expectation of the discounted dividends
where I is the identity operator.
Proof. Let 0 0 S  and
. We first consider the case when u b  . We consider the infinitesimal interval from
Note that
Substituting these formulas into (5) 
for u b  with the boundary conditions: 
Proof. Since ruin is immediate when 0 u  , we have (12) and (13) by the continuity condition, According to L. J. Sun [9] and Y. H. Dong et al. 
Hence we have   
